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(54) Ceil structure mounting container and assembly thereof 



(57) A cell structure rrwunting container comprises 
a cell structure stored within a metal container. The cell 
structure is held within the metal container t>y providing 
a compressed resilience material having cushioning 
characteristics between the cell structure and the metal 
container in a compressed state. The compressed re- 
silience material Is a heat-resistant and low-eacpansion 
material containing ceramic fibers or ceramic fibers and 
heat-resistant metal fibers. Accordingly, compression 
characteristics which do not greatly fluctuate within the 
usage temperature range are otstained, the compres- 
sion force acting on the periphery portion of the cell 
structure does not change greatly, and further, the con>- 
pression force acts essentially uniformly on the periph- 
ery portion of the cell structure. 

Thus, a cell structure mounting container and an as- 
sembly thereof can be provided wherein there is little 
change in compressive pressure on the cell stmcture 
within the metal container within the usage temperature 
range of the catalytic converter or the like, and the com- 
pressive pressure distribution is uniform, thereby pre- 
venting damage to the cell structure. 
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Description 

BACKGROUND OF THE INVENTION 

5 1. Field of the Invention 

[0001] The present Invention relates to a cell structure mounting container and an assembly thereof, which can be 
applied to purification exhaust gasses from internal combustion engines, deodorizing catalyst carrying members or 
filters, or chemical reaction devices which use catalytic effects such as catalyst canylng members or filters used with 
10 fuel cell reformers. 

2. Description of the Related Art 

[0OQ2] In accordance with recently tightened exhaust gas restrictions, improvement have been made to reduce the 
f5 amount of hamiful matter discharged from engines themseh^es, such as hydrocarbons (HC), carbon monoxide (CO), 
oxides of nitrogen (NOx), and so forth, and on the other hand, improvements have been made with three way catalyst 
which cunently Is mainstream, thereby reducing the amount of discharged hannful matter from both sides. 
[0003] However, as improvements have proceeded along with such tightened exhaust gas restrictions, overall ex- 
haust while the engine Is running has been reduced, and now the amount of harmful matter discharged at the time 
20 immediately following starting the engine has become the center of focus. For example, 60% to 80% of the total amount 
of emission Is discharged within the Bag-1 mode which is the first 1 40 seconds after starting the engine according to 
the FTP-75 cyde (Federal Test Procedure Cyde) which Is the restriction driving cyde In the USA,. This is because 
immediately following starting the engine (Bag-1 A) the exhaust gas temperature Is low and the catalyst Is not activated 
sufficiently, so the hamnful matter passes through the catalyst without being purified. 
25 [0004] Also, another cause is that the combustion state Is not stable In engines Immediately after starting, and the 
airyhiei ratio (A/F), i.e., the ratio of oxygen in the exhaust gas, which is an important factor that affects the purification 
capabilities of the three way catalyst, changes. The catalyst rnanlfest the purification capabll 

at a theoretical air/fuel ratio of A/F 14.7. As for the catalyst, generally-used arrangements Involve the ceramic honey- 
comb stnjcture of which cell partition surfaces being loaded witii y alumina having a finely porous stnicture and great 
30 area; said y alumina being loaded wfth a pradous metal component such as platinum, palladium, riiodium, and so f ortti 
as a catalytic component 

[QOOS] Accordingly, various attempts are being made to speedily raise the temperature of the catalyst immediately 
after starting the engine, such as pladng the catalyst where the temperature of the exhaust gas Is high by positioning 
the catalyst as dose to the engine as possible, making the cell partitions thin to lower the thennal capacity of the 

35 catalyst itself, increasing the cell concentration of the carrying member in order to increase the amount of area of 
contact between the catalyst and exhaust gas while speedily absorbing the heat of the exhaust gas, and so forth. 
[0006] As fertile engine, fmprovements are being made In order to allow the A/F to reach ttie theoretical alr/hjel ratio 
as fast as possible. /Mso, regarding the catalyst, cerla and zirconia and the illce are added along with the predous metal 
components such as platinum, rhodium, palladium, and so forth which act as catalysts, thereby mounting and stripping 

40 the exhaust gas of oxygen, in order to damper the A/F fluctuations as much as possble. These predous metals and 
oxygen storing materials are dispersed in micro-pores of ^alumina layer loaded at the surfaces of the porous cell 
partitions (ribs) of ttie canrying member. 

[QOOT] As for ttie honeycomb stnicture for ttie catalyst, cordierite material which Is a highly heat resistant and low 
heat expanding ceramic is primarily used, and square-shaped cells are generally used for the automobile exhaust gas 
45 purification catalyst canylng member wltti regard to ttie cell structure of the honeycomb stmcture. However, there are 
also other cell shapes, such as rectangles, triangles, hexagons, drdes, and so forth. Further, there is a metal honey- 
comb stmcture wherein rippled heat-resistant stainless steel foil is combined with plates and wound In a comjgated 
fashion. In this case, the cell shape is in the form of a sine wavefonn. 

[0008] The cell partition thickness of the automobile exhaust gas purification catalyst canying member is primarily 
50 around 0.1 1 mm to 0. 1 7 mm and ttie cell density is from 300 to 1 ,200 cpsl, but ttiere are also arrangement wherein the 
partitions are even thinner, around 0.02 mm to 0.1 mm. There are also high cell density configurations for use with 
heat exchangers with 1 ,200 cpsl or higher. The cell structure is defined kiy cell partition thickness and cell density. The 
cell destiny is normally represented In cpsl, which is short for "cells per square Inch", meaning that 400 cells In one 
square inch would be represented as cell density of 400 cpsl. The cell partitton thickness is also called rib thickness, 
55 and conventionally has been represented in increments of mil. One mil is 1/1 ,000 inch, and is approximately 0.025 mm. 
[0009] Conventionally, arrangements are employed wherein a heat expanding material mat containing vemnteulite 
Is used to hold ttie cell structure for caning in the m^ container (see US Patent Nos. 5,207,989 and 5,385,873), but 
In this case, the comprassh^ pressure rapidly increases due to the heating expansion, and on the other hand cell 
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structures of thin-partition honeycomb structures or the like have iittle structural strength, so in the event thai compres- 
sive pressure exceeds the structural strength (isostatic strength), as readily occurs, the probability of the cell structure 
being destroyed is high. Also, the compression characteristics of the heat expansion mat rapidly begin to deteriorate 
from around 800^0, so compressive pressure is lost at around 1 .OOO^C, and the heat expansion mat is no longer 
5 capable of holding the ceil structure. Conversely, in the event of using a non-intumescent material mat which does not 
contain venniculite (see United States Patent No. 5,580,532 and Japanese Patent No. 2,798,871), change in com- 
pressive pressure accompanying the increase in temperature is extremely small, and compressive pressure hardly 
decreases at all even at 1 ,000^C, so the ceil structure can t>e held. 

[001 0] Fig. 1 2 shows the results of an experiment performed wherein both types of mats were held between two fiat 

10 plates, pressurized by a load cell, and in this state, while being healed in an electric furnace, the change in compressive 
pressure was measured. A sample Is cut into a 50 x 50 mm size, sandwiched between two silica glass plates, and 
set in a testing device provided with an electric fumace. With the sample standing at room temperature, a pressure of 
2 leg/cm^ is applied by load cell. The electric fumace is heated, and the compressive pressure is measured at the point 
that the atmospheric temperature within the fumace reaches lOO^C, and from then on every lOO'^C up to I.OOOX. 

IS The expansion mat is a commerdaily-avaliable mat containing vermiculite, and the non-expanding mat is a commer- 
cially-available alumina fiber type non-intumesoents mat (product name: *MAFTEC^. Even with non-heai expanding 
mats, in the event that the fiber material is alumina silicate, the compressive pressure decreased from around 800*C 
and there was hardly any compressive pressure remaining at 1 ,000^, though the increase in compressive pressure 
was not as rapid as with expanding mats. 

20 [0011] Conventionally, holding of the ceil structure such as the honeycomb structure with thin partittons was per- 
f onmed by using non-^cpanding holding material instead of the heat expanding holding material, but in the event that 
canning in the metal container is performed foDowing wrapping the mat which is the holcRng material around the cell 
structure, positional shifting readily occurs at the matching part of the mat, which tends to result in high compressive 
pressure. Also, at the time of pressing in the cell structure with the mat wrapped thereon into the metal container, the 

25 mat shifts In the pressing direction, and tends to wrinlde, so compressive pressure tends to be high at such portions 
as weil. Thus, the compressive pressure distribution acting on the outer periphery portion of the cell structure becomes 
non-unlfbmi. The cell structure is destroyed in the event that the paitiaOy increased compressive pressure exceeds 
the isostatic strength of the cell structure. Also, the compressive pressure distn'bution is not uniform, so the cell structure 
readily shifts due to engine vibrations during use, exhaust gas pressure, and so forth. 

30 [0012] The cell structure strength is measured by the 'isostatic destructive strength test". This is a test performed 
by placing the carrier which is the cell structure within a rut>ber cylindrical container, closing an aluminum plate lid, and 
placing isotropic pressure thereupon undenvater. This is a test for reproducing the compression load weight of the 
canler being held by the outer periphery portion of the converter can. The isostatic strength is represented by the value 
of the pressure being applied at the instant that the carrier is destroyed, and is stipulated in JASO Stipulation M505-87 

35 of the automobile stipulations issued by the Society of Automotive Engineers of Japan, Inc. Usually, a canning structure 
which takes advantage of external periphery holding of the canier is used for automobile exhaust gas purification 
catalytic converters. Of course, the higher the isostatic strength of the carrier is, the better, from the perBpecUve of 
canning. 

[0013] Generally, ceramic honeycomt>-shaped structures are used for autonrK>bile exhaust gas purification catalytic 

40 converters, and it has been discovered that in the event that the cell partition thickness is 0.1 mm or less and the 
opening percentage exceeds 85%, It is extremely diifteult to maintain the isostatk: strength at 10 kgfar^ or higher. 
[0O14] Fig. 13 shows an ^cample of results obtained by a test perfbnmed wherein a pressure«ensithre she^ em- 
ploying electric contact resistance is introduced between a cordierite cerantfc honeycomb structure (1 08 mm In diameter 
X 150 mm, a cell structure of 2.5 mil/ 900 cpsi) and a holding material mat, measuring the compressive pressure 

45 at the time of canning by pressing the above into a stainless container (material 409, plate thk^kness 1 .5 mm) or canning 
by wrapping, and comparing this with the cafeulated design compressive pressure. With either canning method, the 
actually-measured maidmum conpresshre pressure valued occurs at the matching part of the mat, exhibiting a value 
higher than the average compressive pressure. Particulariy, with the press-in canning method, the compressive pres- 
sure was overall greater at the first half of the mat pressing side as compared to the latter half. Tests were also per- 

50 fomiing with the swaging method and roll forging method, obtaining results similar to those of the wrapping method. 
A conrvnercially-available alumina fiber type non-heat expanding mat was used for the mat. The design compressive 
pressure was calculated from the gap dimenstons obtained by subtracting the design values for the extemal diam^r 
of the canler from the design values for the intemal dianr^er of the container, and mat tnilk density specified in the 
spedfteatton thereof. With either of pressing in or wrapping, the actually measured average values for compresshre 

55 pressure were almost the same as the design compressive pressure, but the actually measured maximum values for 
compressh^e pressure were far higher than the average compressive pressure, maricedly protruding. The reasons are 
change in gap and wrinkling at the mating face of the mat due to the margin of predston of the outer diameter of the 
actual hon^comb structure, and shifting of the mat, these being also affected by the flexibility of the mat material. 
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With pressing in, the higher the design compressive pressure is the greater the difference between maximum com- 
pressive pressure and average compressive pressure tends to be, indicating that the effects of the mat shifting at the 
time of inserting Into the can are great. The tendency for the maxinrtum compresshfe pressure to saturate is ot>served 
at the maximum connpresslve pressure side for pressing in, but this is due to the ceramic fibers brealdng under the 
5 high conrtpresslve pressure and the resilience thereof deteriorating. Accordlngty, applying excessive corripresslve pres- 
sure leads to brealdng of the ceramic fibers, and is undesirable. 

[001 5] in cases wherein the Isostatic strength of the honeycomb stmcture Is exceeded in the event that compressive 
pressure greater than the actual design compressive pressure designed for the canning is generating In a certain 
location at the time of actually canning, there is the danger of the structure being destroyed at that location. As the cell 

10 partition thickness of the honeyconrtb structure becomes thinner, and the structural strength level decreases, there Is 
the need to lower the design compressive pressure, but this must be canled out by suppressing abnormal increase in 
compressive pressure during the actual canning, and keeping changes in compressive pressure as small as possible. 
A situation wherein the design compressive pressure and the actual compressive pressure Is the same enables the 
canning design aimed for, and is Ideal. 

15 [0016] Further, there is the possibility that the honeycomb structure may be destroyed by locally great holding com- 
pressive pressure since the compressing pressure acting on the outer periphery portton or the honeycornb structure 
is not uniform, due to the gap between the honeycomb structure and the metal container not being conistant owing to 
the outer fomi precision of the honeyconnb structure, and the shifting of the holding material at the time of mounting 
the honeycomb structure within the metal container. The thinner the partition wall thk:kness of the honeycomb stru^re 

20 becomes, the lower the Isostatk: strength level of the honeycomb struc^re is, so there is the need to lower the com- 
pressive pressure for hoMing the honeycomb structure while maintaining the minimally necessary compressive pres- 
sure for holding the honeycomb structure, and there is the need to reduce the irregularities in compressive pressure 
as the compressive pressure level tsecomes kywer, i.e., to realize an even more uniform compressive pressure distri- 
bution. 

^ [00171 Fig. 14 shows the relation between the design compressive pressure at the maximum gap positton and min- 
imum gap position, and the actually measure canning compressive pressure, according to tests made to find the effects 
of the amount of deformatkm of the outer diameter of the structure on the canning compressh^ pressure, wherein a 
commerdalty-avallable alumina fiber type non-heating expansion mat (plane density of 1 ,200 gfm^ was wrapped onto 
a solid aluminum cylinder which had been intentionally deformed by eccentric working of the outer diameter (actuaily- 

30 measured average diameter 1 03 mm, maximum diameter 1 04.3 mm, minimum diameter 102.3 mm, length 1 20 mm), 
and performing press-in canning of the above arttele into a stainless steel container (inner diameter 1 1 0.9 mm, working 
tolerance ± 0.3 mm), it can be understood that the gap greatly changes owing to the outer diameter precision of the 
structure, and the compressive pressure also changes according to this. Here as well, the compresshre pressure was 
at a high value of 4.5 kg/bm^ at the mat mating face. 

35 

SUMMARY OF THE INVEMTION 

[0018] Thus, the present invention has been made in light of the above-described conventional problenns, and ao 
cordlngly, it is an object thereof to provide a cell structure mounting container and an assemble thereof wherein, In the 
40 actual usage temperature range of a catalytic converter and the like, change In compressive pressure on the cell 
structure within the metal container is small, and the compressive pressure distribution is uniform, thereby preventing 
destruction of the cell stmcture. 

[001 9] That Is, according to the present invention, a cell structure mounting container mounting a cell structure within 
a metal container is provided, wherein the cell structure Is held within the metal container by providing a compressed 

45 resilient material having heat-resistance and cushioning characteristics between the outer periphery portton of the cell 
structure and the metal container, in a compressed state, and wherein the compressed resilient material having heat- 
resistance and cushioning characteristics is a heat-resistant tow themnal expanston material containing either ceramb 
fiber or ceramk: fiber and heat-resistant metal fiber, having conrtpresston characteristics which do not greaUy fluctuate 
within a usage temperature range, with ttie compression force acting upon the periphery portion of the ceil structure 

so not changing greatly, preferably acting essentially uniformly upon the entire periphery portion of the cell structure. 
[0020] Witii the present invention, the compressed resilient material is preferably provkied between the periphery 
portton of the cell structure and the metal container in without having a mating face such as with a mat or blanket. Also, 
this cell structure mounting container Is suitably used for purification automobile exhaust gasses. 
|e021] Also, according to the present invention, the compressed resilient material having heat-resistance and cush- 

55 ioning characteristics preferably is a non-intunriescent material essentially not containing vermiculite or a heat expan- 
sion material containing snnail amounts of vemiicuiite; said material comprising a ceramic fiber containing as a primary 
component thereof at least one member selected from the group consisting of alumina, high alumina, multite, silicon 
carbide, silicon nitride, zirconia, and titania or a compound of those materials. 
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[0022] Also, in the case of the present invention, said ceramic honeycomb mounting container is preferably produced 
tiy covering the periphery portion of a cell structure beforehand with the compressed resilient material, incasing the 
resultant cell structure In a metal container in such manner that a compressive pressure is applied to the cell structure, 
thereby holding the cell struc^jre within the metal container. Also, the means for nrK>unting the cell structure within the 
5 metal container and applying compressive pressure to the cell structure via the compressed resilient material preferably 
is one of clamshell, stuffing, tomqiuet, swaging, or roll forging. 

[0023] Further, the cell structure is held within the metal container, preferably by filling the gap between the metal 
container and the cell stmcture with the compressed resilient material following positioning the cell structure within the 
space in the metal container, and applying external pressure from the outer side of the metal container. As to the metal 
10 container usable for the present invention, any type of metal containers may be used as far as such a metal container 
can store the ceO structure by virtue of any one of the above-mentioned mounting methods for the cell stmcture under 
application of compressive pressure thereto. For exsanple, a can type container, swaging type, roil forging type, or the 
like may be given as a non-limitative example. 

[0024] According to the present invention, the compressed resilient material preferably is filled In the state of the cell 
IS structure at a low temperature being positioned within the metal container at a high temperature, following which the 
entire article Is cooled to room temperature, thereby applying compressive pressure to the cell structurb, and also 
preferably the compressed resilient material and heatHBsistant metal wire mesh are introduced between the cell struc- 
ture and the metal container in a mixed state while applying compressive pressure to the cell structure. 
[0025] Further, the wire mesh is preferably positioned on the periphery portion of the cell structure t>eforehand, with 
20 the compressed resilient material being applied from the periphery portion so as to fill in the wire mesh entirely. Also, 
the cell structure and the wire mesh are preferably placed within the metal container b^orehand such that the wire 
mesh Is introduced between the metal container and the cell structure, and the compressed resilient material is filled 
In between the metal container and the cell structure. 

[0026] As for the cell struc^re used with the present invention, the cell structure is preferably a ceramic honeycomb 

25 structure having a plurality of ceU channels fornied of a plurality of partitions, wherein the cell partitions are 0.1 mm or 
less in thickness, and the percentage of opening is 85% or mora. Also, an outer wall forming an outer circumference 
outline for the cell structure is pr^erably formed at the periphery portton of the ceramic honeycomb structure, wherein 
thethickness of the outer wan Is at least 0.05 mm. Further, the periphery plane of the cell structure outer wall lspreferat>ly 
covered with a heat-resistant low thenrrtal expansion material which essentially does not have compresston resilience. 

30 [0027] Also, the ceramic honeycomb structure preferably comprises a main body whk:h does not have an outer wall 
and has the cell partitions exposed to the outer periphery portion of the honeycomb structure, and a shell part of heat- 
resistant material containing ceramte fiber positioned at the periphery portion of the nnain body so as to also exist 
t)etween exposed cell partitions. In this case, the heat-resistant material layer containing the ceramk: fiber at the shell 
portk)n preferably has compression resilience, therefciy manifesting compressive pressure for holding the honeycomb 

35 Structure within the metal container. 

[0028] As for the cell structure used with the present invention, the ceil structure may t>e a foam structure formed of 
a ceramic material or a heat-resistant m^ material, instead of the ceramic honeycomb structure. Also, the cell struc- 
ture preferably connprises one heat-resistant material selected from the group of cordierite, alumina, muOite, zirconia, 
zirconium phosphate, aluminum titanate, silteon carbide, silicone nitride, titania, stainless steel nriaterials, nickel ma- 

40 terials, and the like or any compound of them. 

[0029] According to the present invention, the cell structure is preferably stored In and hekJ within the metal container 
after loadng the cell structure with a catalyst component, in the event of using the cell structure mounting container 
as a catalytk: converter. Also, toading a catalyst component by the cell structure following mounting and hoMlng the 
cell structure in and by the metal container is also preferable. 

45 [0030] Also, according to the present inventton, a cell structure nrYountfng container assembly is provkied, comprising 
a plurality of the cell structure mounting containers holding the cell structures and arrayed serially along the direction 
of fluM flow within a single metal outer cylinder, wherein, of the plurality of ceil stmcture nrK)unting containers, at least 
the cell stmcture mounting containers at the front skJe and the rear side are fixed to the metal outer cylinder by laser 
beam welding from the outer periphery portion of the metal outer cylinder. 

50 

BRIEF DESCRIPTION OF THE DRAWINGS 



[0O31] 

55 Rg. 1 is a partially cutaway explanatory (fiagram lilustFating an example of pressing a oeO structure into a metal 
container; 

Fig. 2 Is a perspective view iOustrBling an example of the tomqiuet method for mounting a cell structure within a 
m^ container; 
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Rg. 3 Is a perspective view iliustrating an ^cample of the damsiieii method for mounting a celi structure within a 
metal container; 

Fig. 4 is a cross-sectional view Illustrating an example of the swaging method for mounting a cell stmcture within 
a metal container, 

5 Rg. 5 Is another cross-sectional view illustrating an example of the swaging method for mounting a cell structure 

within a metal container; 

Rg. 6 is a partial cross-sectional view Illustrating an example of mounting the celi structure into the metal container 
in the state of wire mesh mixed into the compressed resilient material; 

Rg. 7A is a plan view illustrating an example of a honeycomb structure with an outer wall fomned at the periphery 
10 portion thereof; 

Rg. 7B is a perspective view of the arrangement shown in F^. 7A; 

Rg. 8 Is a partially enlarged cross-sectional diagram lllustrBting an example of providing a periphery portion coat 
portion to the periphery portion of the honeycomb stmcture; 

Rg. 9 is a cross-sectional diagram illustrating an example of the cell structure mounting container assembly ao- 
19 cording to the present invention; 

Rg. 10 is an explanatory diagram illustrating various examples of cell shapes; 

Rg. 11 Is a graph illustrating the canning compressh^e pressure and maximum/hriinlmum change states of the first 
through fourth emt>odimerTts and first comparative example; 

Fig. 1 2 Is a graph Illustrating the state of change of compressive pressure as to the temperature of expanding mats 
so and non-expanding mats; 

Fig. 13 is a graph illustrating the relation between canning design compresshre pressure and actual compressive 
pressure; and 

Fig. 1 4 is a graph illustrating the relation between the des^ compressive pressure and actual compressive pres- 
sure at the maximum gap and minimum gap positions. 

25 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0032] The following is a detailed description of the present invention based on emt>odiment8 thereof. It should be 
noted however, that the present invention is by no means restricted by these enrtbodiments. 

30 [0033] The present imrention relates to a cell structure mounting container with a cell structure stored inside a metal 
container, which Involves holding the cell structure within the metal container by introducing a compressed resilient 
material having heat-resistanca and cushioning characteristics In a compressed state between the periphery portion 
of the cell structure and the inner face of the metal container. Also, with the present invention, the compressed resilient 
material having heat-resistance and cushioning characteristics which is used is a heat-resistant low thermal expansion 

35 material containing either ceramic fiber or ceramic fiber and heat-resistant metal fiber, having compression character- 
istics which do not greatly fluctuate within a usage temperature range, with the compression force acting upon the 
periphery portion of the cell structure not changing greatiy, and further acting essentially uniformly upon the entire 
periphery portion of the cell structure. 

[0034] As described above, the causes of the compressive pressure greatiy changing from one part to another at 
40 the time of canning and thus loosing uniformity, or the compressive pressure increasing thereby, can be organized into 
the following three major factors: 

(1) wrinkling at the mating face of the mat at the time of bearing the compressive pressure load; 

(2) shifting of the mat at the time of inserting into the metal container (can); and 

45 (3) nonHjniformity of the gap between the cell structure and the can due to outer diam^er precision of the cell 
structure. 

[0035] Generally, either the press-in method shown in Rg. 1 , the wrapping mettiod shown in Rg. 2, or the clamshell 
method shown in Rg. 3, are used as a method for canning. Also performed is a mettiod such as shown in Fig. 4 wherein 

50 metal plasticity wortdng technology is applied and compression pressure is extemally applied to the metal container 
1 1 by a tap (pressurizing) 1 2, so as to reduce the outer diameter dimensions of the metal container 1 1 (this method is 
known as the swaging method). Further, as shown in Rg. 5, a mettiod can be used wherein metal plastk% woridng 
is applied and the outer periphery plane of the metal container 11 is reduced by metal plasticity working while rotating 
the metal container 11 using a jig 1 B, called the roll forging method, thereby reducing the outer diameter of the metal 

55 container and providing compressive pressure. 

[0036] As shown in Rgs. 1 through 3, the above damshell, press-in, and wrapping methods wind a compressed 
resilient holding material (a compressed resDient material) 1 5 onto the cell structure 1 4 beforehand, and with the dam- 
shell mettiod, as shown in Rg. 3, an integral container is fomied by sandwiching the above artkde between metal 
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container halves 11a and 11 b while applying pressure thereof, and welding the mating faces (flanges) 1 6a and 1 6fo of 
the two metal container halves 11a and lib. The press-in method uses a guide 1 7 to insert the article into the integral 
container 11 under pressure, as shown in Rg. 1. The wrapping method involves applying compresive pressure by 
wrapping a metal plate 11c onto the article 11c and pulling, as shown in Rg. 2. following which the matching portion 

5 on the metal plate 1 1 c is welded and fixed. 

[00371 The above problem (1 ) of the mat wrinkling at the mating face occurs with any of the at)ove canning methods, 
as long as a mat Is used. This is also affected by the working precision of the matching part of the mat, and the relatk>n 
between the opened length and the periphery portk>n dimensions of the cell structure, so keeping wrinkling at the 
matching part of the mat is diffteult, and the compressive pressure abnormalities which occur at the nnating face differ 

10 greatly from one unit to another. Accordingly, we have found that an essential solution for this problem would be not 
to use a mat with a nnating face. Thus, according to the present invention, the step of forming a mating face may be 
omitted by covering in advance the periphery portbn surface of the cell structure with a compressed resilient material 
by coating or the like, instead of using a mat 

[0038] As for the above problem (2) of mat shifting, shifting of the mat (compressed resilient materiaQ occurs with 
19 the dam shell nnethod at the time of pressing the metal container (can) halves 1 1 a and 1 1 b from above and below, and 
with the press-In m^od, shifting of the mat occurs at the insertion side for insertion into the can 1 1 . Iri the event that 
such shifted porttons are widespread, the overall compressive pressure is high. Accordingly, a nriethod suitable for 
applying conrtpressive pressure is to apply compressive pressure to the cell structure 14 within the can 11 and hold 
the cell structure 1 4 therein, without allowing relative positional shifting between the mat and can, as much as possible. 
^ From this perspective, with the wrapping method, swaging method, and the roll forging method, the can 11 has sur- 
rounded the cell structure 1 4 wrapped with the compressed resilient material 1 5 b^re applying compresshre pressure, 
so there is little relative positkmai shifting between the can 11 and the compressed resilient material 15, a desirable 
factor. With the clamshell method, positional shifting between the can hah^ 1 1 a and lib and the compressed resilient 
material 1 5 can be suppressed to a certain extent by making improvements in the method of securing the can wherein 
25 the cell structure 1 4 Is sandwbhed between the upper and tower split container (can) halves 1 1 a and 1 1 b by bending 
the can halves 11a and lib, but this wouki necessitate the canning device and Jigs becoming more complex. The 
pressing nnethod can be employed as a method wherein the cell structure 1 4 Is positioned with in the can 1 1 , using the 
swaging nnethod or roil forming method for the means for applying compressive pressure. 

[0039] With regard to the non-unlformity of the above problem (3), the cell structure is generally a cordierite ceramto 
30 honeycomb structure whk:h has been integrally formed fay extrusion and baking, and the precision of the outer diameter 
changes due to defomrtations In the process from forming to baking, so this problem involves deformatton which Is 
much greater than that of the can. In the event that the gap Is not uniform, and the thtekness of the compressed resilient 
material such as the ntat placed around the cell structure is constant, this means that the amount of compression of 
the mat differs between parts where the gap is snnall and where the gap is large, and the compressive pressure changes 
35 accordingly. Accordingly, with the present inventton, the periphery portion of the cell structure 1 4 Is preferably wortced 
following f omning and baking as shown in Figs. 7A and 7B so as to yield the cell structure 30 shown in Fig. 7B, thereby 
Improving the precision off the outer dianneter of the cell structure, and further forming an outer wall 31 by applying a 
coating having heat resistance to the worioed outer periphery portton. Thus, the outer diameter precision of the cell 
structure can be Improved, and this can be applied to honeycomb structures used for large-size diesel vehicles exhaust 
40 gas puriricatk>n catalyst canlerB or diesel partk:ulate ftlterB (DPF) for trucks, buses, etc., as these have relatively great 
outer diameter dimensk>ns and outer dianrteter deformation is greater. 

pNMO] Also, the above problem (3) can be sohred by improving the outer diameter precision of the cell structure, but 
can also be solved by optimizing the niat thickness to the gap dimensions. Since It Is unrealistic to match the mat 
thk:kness to the gap, according to an embodiment of the present invention, instead of using a mat, a compressed 
45 resilient material is filled in the gap between the can and the cell structure instead of the mat. Thus, the thickness of 
the compressed resilient material can be made to match the gap dimensions. 

[00411 With the swa^ng method, in additton to the method wherein the compressed resilient material 15 Is filled In 
the gap between the nnetal container 1 1 and cell structure 14, as in Rg. 4, a method may be used wherein foltowing 
applying the compressed resilient material 1 5 to the outer circumference plane of the canier 1 4 which is the cell struc- 

50 ture, and following pressing the canier 1 4 into the metal container 1 1 in a state that compressive pressu re is essentially 
not placed upon the carrier outer periphery portk>n, the metal container lite pressurized using a tap 12. Further, a 
method may be used wherein the cell structure is positk>ned within a cylindrical mold, and the gap t>etween the mold 
and the cell structure is filled. With any of these nnethods, performing thermal processing foltowing coating or fiiling of 
the compressed resilient material causes the water or organk: binder to evaporate or be decomposed, f olk>wing whk:h 

ss compressive pressure is applied to perform canning. 

[0042] In the same manner, as shown In Rg. 5, a method may be used wherein the carrier 14 is posittoned within 
the metal container 11 In a state wherein compressive pressure is essentially not applied, following which the metal 
container 11 Is rotated while reducing the outer periphery portk>n surface of the metal container 11 using a working jig 
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18 by plasticity worldng, i.e., the roll forging method, thereby providing compressive pressure. The swaging method 
and roll forging method are both application examples of plasticity working which is conventionally known. From the 
above, the wrapping method, swaging method, or roll forging method are more preferable for preventing shifting of the 
compressed resilient material and manifesting more uniform compression compressive pressure characteristics. 

5 pKMS] The compressed resilient material used with the present invention is preferably a non-intuniescent material 
essentially not containing vermicuGte or a heat expansion material containing small amounts of vermiculite. Also, this 
compressed resilient material preferably has as the primary component thereof ceramic fiber comprising at least one 
or a compound of a pluralrty of materials selected from the following group: alumina, high alumina, mullite. silicon 
carbide, silicon nitride, zirconia, and titania. A snrmll amount of Inorganic binder is added to this, 2 to 20 parts of binder 

10 to 1 00 parts of fiber material by dry weight mtio, and further an appropriate amount of water is added and the pH thereof 
is adjusted, thus providing the material with flexbillty and vlscosi^ suitable for coating or filling. As for the fiber material, 
flexible ceramic long fibers with fiber diameters between around 2 to 6 ^m is suitable for obtaining compression resil- 
ience. However, mixing in fibers with greater diameter into the fine fibers enables withstanding the compressive pres- 
sure, which can provide an advantage in that breaking of fine fibers with flexibility is suppressed while maintaining 

15 flexibility. 

[0044] As for the fiber material, alumina silteate can be used instead of the above-described, but the essential glass 
nature means that there is heat shrinkage at high-temperature environments, and crystalline fibers are preferable with 
regard to this point. In the case of glass material, crystalline components may predprtate within the fibers, leading to 
deterioration of the material under high-temperature environments. Accordingly, care must be taken regarding high- 

20 temperature heating charactertetics for glass material. 

[0045] It is conventionally known that examples of inorgante binders that are usable Include water-glass, colloidal 
siltea, colloidal alumina, and so forth. Inordertoobtainfurtherheat-resistantstabilfty and low-expansk>ncharacteristks, 
ceramic powders such as cordierite, silicon nitride. SIC, etc., may be used. Organic binders can be used as well as 
inorganic binders, from the perspective of binding. It is conventionally known that using organic binders such as emul- 

25 sion latex and the like can exhibit advantages of suppressing shifting of the nnat at the time of canning, in addition to 
binding. Whether there essentially is compressed resilience or not is determined from the characteristics of the ceramic 
fiber Included (whetherflexftrfe or not) and the ratio of the fiber to the blnd^. As can be understood from the conventional 
art, the bulk density of the compressed resilient material containing ceramic fiberB is preferably 0.05 to 0.3 g/cm^ in 
an uncompressed state, and the greater the ratio of the fiber t>ecomes. the higher the compression resilience capabil- 

30 ities are. and the lower the ratio of the fiber beconnes, the lower the compression resilience capabilities are. The amount 
of vemnicullte contained therein should be small, preferably within 15% by weight, in order to suppress the heat ex- 
pansions characteristtes as much as possble to reduce change in compressive pressure. However, in the event that 
the usage teniperature exceeds aoo^C, addition of small amounts of vemnlcuilte becomes fairty meaningless, and thus 
is undesirable. Cushioning characteristics can be increased by mixing appropriate amounts of heat-resistant metal 

35 fibers in, fonmed of such as stainless steels, nickels, tungsten. molyt)denum, and so forth. In the event that the material 
is to be exposed to high-temperature exhaust gasses, fiber erosion occurs, so erosion endurance can be improved by 
the metal fibers. 

[0046] Also, according to the present inventton, high cushioning characteristks can be obtained by coating non- 
compression resilient, i.e., an essentially non-cushlonlng, heat-resistant and low-expansion material on the outer pe- 

40 riphery portion of the ceil structure, and further coating a heat-resistant and low-expansion compressed resilience 
material having cushioning characteristics containing ceramic fibers or ceramic fibers and heat-resistant nnetal fibers 
thereupon, or sequentially layering ceramic fibers or ceramic fibers and heat-resistant metal fibers toward the outskle 
of the non-compression resilient layer in the form of fiber sheets, or like methods, thereby sequentlally Increasing the 
amount to yield a layered placement (inclined structure). 

45 [0047] According to the present invention, as shown in Rg. 7A, applying a non-compression resilient material to the 
outer periphery portion of the carrier 1 4 to form an outer wail 31 allows the precision of the outer diameter to the cell 
structure to be suitable, and change In the gap between the metal container (casing) and the cell stmcture can be 
reduced, thereby reducing change in the compresshre pressure acting on the carrier at the time of canning. Also, 
compressive pressure chcmge can be reduced so the compressive pressure can be set to a low value, enabling canning 

50 of cell structures with relatively low strength. Whether there essentially is compressed resilience or not is detemiined 
from the characteristics of the ceramic fiber included (whether flexible or not) and the ratio of the fiber to the binder, 
80 a non-compression resilient material can be obtained by either using fibers with low fiexibility. or reducing the ratio 
of fibers. As can be understood from the conventional art (Japanese Patent No. 2,613,729), and binding characteristics 
and an appropriate viscosity can be obtained by using ceramic fibers and ceramic particles as a skeleton material 

55 therefor and adding inorganic binder and water thereto, thereby obtaining a non-compression resilient material which 
can be coated onto the article. 

[0048] Also, according to the present inventton, as shown In Rg. 6, compressed resilient material 15 and heat re- 
sistant metal wire mesh 20 are used in a mixed state (i-e., a mixed material), cmd the mixed material is introduced 
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between the cell structure 1 4 and the inner face of the metal container 1 1 while providing compressive pressure to the 
cell structure 14, therelsy enabling the cushioning characteristics of the compressed resilient material to be improved, 
using the spring characteristics of the wire mesh. Preferably employed Is a method wherein the wire mesh Is positioned 
around the cell structure beforehand and the compressed resilient material is filled in from around the overall cell 
s structure, or a method wherein the cell structure and the wire mesh are placed within the metal container such that the 
wire mesh is introduced between the structure and the metal container, following which the compressed resilient ma- 
terial is filled In between the metal container and the structure. 

[0049] A compressed resilient holding structure comprising primarily metal wire mesh has been conventionally 
known, but there have been problems of the holding force thereof deteriorating due to the resilience capabilities of the 
10 metal material being lost from high exhaust gas temperatures and the wire mesh loosing Its springiness, and accordingly 
holding structures primarily using expansion mats have come to be mainstream. 

[0050] However, as described above, recently, the articles have come to be exposed to even higher exhaust gas 
temperature environments and the need has arisen to avoid sudden compressive pressure changes, so non-heat 
expanding mats have come into use. These non-heat expanding mate are advantageous in that the compressive 
15 pressure changes from temperature change are small, but the compression resilience capabilities are reladvely small, 
and the cushioning characteristics may be lower than those of heat expanding mats containing vermiculite and metal 
wire mesh, if temperature priorities am ignored. 

[0051] Accordingly, it has been found to combine non-intumescent holding materials with metal wire mesh in order 
to suppien^nt the low cushioning characteristics of the non-intumescent holding materials. That Is to say, as described 

so above, including wire mesh wfthin the layer of the non-intumescent material suppresses increase in temperature of 
the wire mesh by the non-intumescent holdlngmatertal absorbing the heattransmitted or radiated from the cell structure 
heated by the exhaust gasses, thus preventing the wire mesh from loosing its springiness. Also, increasing the cush- 
ioning characteristics allows the amount of compression necessary for obtaining the required compressive pressure 
to be reduced, thus allowing the thickness of the compression expansion holding material layer to be reduced, thereby 

25 reducing the gap between the metal container and the cell structure. Hence, the effective cross-sectional area of the 
cell stmcture for passage of exhaust gas can be increased, thereby reducing pressure loss. 
p)052] Also, with the present inventton, as shown in Fig. 8, the outer per^hery portton of the honeycomb structure 
1 4 whk:h is the cell structure is woriced to remove bw-strength portbns where cell deformations exist, following wh»h 
a non-compression resilient, heat-resistant, and low-heat-expanslon material Is coated on the outer periphery portton 

30 of the stmcture, so as to fomn a periphery portion coating portion 22, thereby strengthening the periphery portion of 
the honeycomb structure (carrier) and Improving the isostatk: strength. Further, the periphery portton coating portion 
22 can be formed by methods such as coating a heat-resistant and low-expansion compressed resilience material 
having cushioning characteristk:s containing ceramk: fibers or ceramto fibers and heat-resistant metal fibers cuound 
the non-compression resilient material, or sequentially layering ceramk: fibers or ceramk: fibers and heat-resistant 

35 metal fibers toward the outside of the non-compressk)n resilient layer In the fonn of fiber sheets, or like methods, 
thereby sequentially Increasing the amount to yield a layered placement (Inclined structure), and consequently obtain- 
ing high cushioning characteristics. Thus, the outer diameter precision of the honeycomb structure Is improved by 
woridng and coating the periphery portion thereof, and the gap between the honeycomb structure and the melal con- 
tainer can be reduced whteh reduces the compressive pressure, so great increases or decreases the compressive 

40 pressure can t>e avoided. 

[0053] Now, woridng the periphery portion of the honeycomb structure removes the outer wail, whk:h causes the cell 
partitkms to be exposed, and the periphery plane of the structure becomes rough due to these partittons. The no- 
compresslon resilient material should be coated so as to fill In between the cell partitions and fill In the roughness. In 
the event that heat expanding material exists between cell partitions, the partittons will be pressed and broken when 

45 heated due to the expanding, so non-heat-expanding materials must be used for a honeycomb structure while has lost 
the outer wall due to periphery portion working. 

[0054] Enabling the canning compressive pressure to be set lower by coating the periphery portion of the ceramb 
honeycomb stmcture so as to strengthen the periphery portion of the structure and also Improve the precision of the 
outer diameter of the carrier means that not only is non-heat expanding material applicable as the compressed resilient 

50 material, but also heat expanding material containing vennk:ulite can be applied as well. However, the amount of 
vermiculite should be kept as small as possible, in order to avoid sudden increase in compressive pressure due to 
heat expanston. Also, an arrangement may be made wherein the non-heat expanding compressed resilient material 
Is directly fill and applied to the periphery portion of the stmcture of whteh the periphery portion has been woriced. 
Excellent outer diameter predston of the structure enabling setting the gap between the metal container and the stmc- 

55 ture means that the effective cross-sectional area of the honeycomb structure for passage of exhaust gas can be 
increased, thereby furthering reductton of pressure loss. 

[0055] Also, a method m^ be employed wherein the cell structure Is hekJ In the metal container before being caused 
to carry the catalyst, and then latercanytng the catalyst. According to this method, nbking or damaging of ceil stmctures 
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during the process of carrying the catalyst can be avoided. 

[0056] As for the cell structure used with the present invention, the ceil structure may be a foam structure formed of 
a ceramic material or a heat>resistant metal material, Instead of the honeycomb structure. In the case of a foam struc- 
ture, welding to the nnetal container may be difficult even if the structure \s formed of a metal. The material of the cell 
5 structure may be one or a compound of a plurality of nnaterials selected from the following group of heat-resistant 
materials: cordierite, alumina, mullite, zirconia, zirconium phosphate, aluminum titanate, silicon carbide, silicone nitride, 
tftania, stainless steel materials, nickel materials, and the like, whk:h is effective for structurally weak structures with 
thin ceil partitions. 

[0057] Now, the cell shape of the honeyconnb structure formed by extrusion may be triangular, quadrangular, hex- 
10 agonal, or round, as shown in Rg. 10. and generally a square shape which is a type of quadrangular shape is used, 
but recently use of hexagonal shapes t>ecoming more oomnrvonplace, as well. Table 1 shows exannples of types of cell 
structures. 



Table 1 



15 


CeO Structure 
(nominal J mivcp« 


Cell partition 

iniciuiess \cuc6ni6i/ 
mm 


Cell pitch (at center) 

mm 


Cell form 


Percentage of 

nnoninn 




3.5/600 


0.090 


1.114 


Hexagon ceil 


85.0 


20 


3^400 


0.090 


1270 


Square cell 


86.3 




3.5/400 


0.090 


1.365 


Hexagon cell 


872 




3.0/600 


0.075 


1.037 


Square ceil 


85.7 


25 


3.0/400 


0.075 


1.270 


Same as atrave 


88.4 




2.5/1500 


0.065 


0.656 


Sameasat)ove 


85.3 




2.0/1200 


0.050 


0.733 


Same as at>ove 


86.8 




2.5/900 


0.065 


0.847 


Same as above 


85.3 


30 


2.5/900 


0.065 


0.910 


Hexagon cell 


86.3 




2.5/800 


0.065 


0.898 


Square cell 


86.1 




2.5/800 


0.065 


1.037 


Same as above 


87.9 


09 


2.5/600 


0.065 


1.114 


Hexagon cell 


88.7 




2.5/600 


0.065 


1.576 


Triangle cell 


86.3 




2.0/900 


0.050 


0.847 


Square cell 


88.5 




2.0/900 


0.050 


1287 


Triangle cell 


86.9 


40 


2.0/800 


0.050 


0.898 


Square cell 


89.1 




2.0/800 


0.050 


1.365 


Triangle oeD 


87.6 




2.0/600 


0.050 


1.037 


Square cell 


90.5 


45 


2.0/600 


0.050 


1576 


Triangle cell 


89.3 




1.5/3000 


0.035 


0.464 


Square cell 


85.6 




15/3000 


0.035 


0.705 


Triangle ceil 


83.6 




1.5/1800 


0.035 


0.599 


Square cell 


88.7 


50 


1.5/1500 


0.035 


0.656 


Same as above 


89.7 




1.5/1200 


0.035 


0.733 


Same as above 


90.7 




1.5/900 


0.035 


0.847 


Same as above 


91.9 


55 


1.5/900 


0.035 


1287 


Triangle cell 


90.9 




1.5/800 


0.035 


0.898 


Square cell 


92.4 




1.5/600 


0.035 


1.037 


Same as above 


93.4 
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Table 1 (continued) 



5 


Cell structure 
(nominal) mO/bpsi 


Cell partition 
thickness (atcentei) 
mm 


Cell pitch (at center) 
mm 


Cell form 


Percentage of 
opening % 




1.5^600 


0.035 


1576 


Triangle ceO 


92.5 



10 



15 



20 



30 



[0058] Further, as shown In F=ig. 9, according to the present Invention, a cell structure mounting container and an 
assembly ttiereof is provided, the assembly comprising cell structure mounting containers 25 holding ceil structures 
1 4 and anByed serially wititin a single metal sleeve 27, which fomns a catalytic converter wherein there Is littie change 
In compressive pressure on the celt structure within the metal container of the cell structure mounting container under 
the usage temperature range, and the compressive pressure distribution thereof is made to be untfomi so as to prevent 
damage to the ceO structure. At least the ceil stnicture mounting container 25a positioned at the front side and the ceil 
structure mounting container 25b positioned at the rear side of the metal sleeve 27 among the series of cell structure 
rnounting containers 25 are fixed to the metal sleeve 27 by laser beam welding at predetermined positions 28 of the 
outer periphery portion of the metal sleeve 27. 

[0059] Laser beam weld) ng is capable of focusing energy on a local spot, so effects of heat to the areas surrounding 
the welding potion can be suppressed, thereby avoiding heat damage to the compre ss ed resilient material. 
[QOSO] Specific embodiments of the present invention will now be described. 

Rrst through Fourth embodiments, Rrst comparative example 

[0061] The compressive pressure and structure endurance at the time of canning were measured. 
[0062] Table 2 and Fig. 1 1 shown the results of comparing canning by the conventional method (Rrst comparative 
example) and canning according to the present invention (First through Fourth embodiments) under the same design 
conditions of canning design compressive pressure of 3 kg/ian^, and the compressed resilient material and cell structure 
shown in Table 2. 

[0063] Before carrying out ttie canning, the honeycomb structures were ail subjected to screening at pressure of 1 0 
kg/cm2 or 5 i(g/cm2 using an isostatic testing device, and only the products witiioiit abnomnalities were used for tiie 
canning test. 

[0064] Witii regard ttie ttiird and fourth embodiments of the present invention, the same tests were performed for 
the other honeycomb stmctures which are the ceil structures, and no ceil strui^jre damage was observed in any of 
these. Particulariy, wltti the third and fourth embodiments of ttie present invention, ttie design compressive pressure 
and the actual canning compressive pressure were almost the same, showing that canning according to design could 
be realized. Also, for ttie low-isostatic strengtti honeycomb structures, canning can be performed wtttiout any damage 
problems by setting the design compressive pressure lower accordingly. 
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Fifth and Sixth embodiments, Second comparative example 

[0065] Next, punching and heating/cooling vibration testing was perfomr^ed. 

[0066] For the second comparative example which is the conventional example, water was added to a mixture of 
5 aiumina fiber 45% (dry mass percentage), Inorganic binder 15%, and vermicuiite 40%, and kneaded. The resulting 
heat expansion material was coated to the periphery portion of the honeycomb structure, dried, and canned by wrap- 
ping. This was used as a sample for the punching test An electric furnace was attached to the testing device, the 
canned sample was set into a jig In the electric furnace, and while maintaining a predetemnined temperature, the lead 
for punching the honeycomb structure with a silica rod was measured. A punching load of 5 l(gf or higher is judged to 
10 be suitable. Prior to the punching test, the sample was subjected to 100 cycles of heating/cooling in a propane gas 
burner testing device, with each cycle consisting of 1 0 minutes at 950''C and 1 0 minutes at 1 0O^C.The canning samples 
according to the present invention (fifth and sixth embodiments) were tested in the same manner and compared, the 
results of which are shown in Table 3. i-leating/cooiing vibration testing was also perfomned wherein vibrations are 
applied under a constant condition of 200 Hz while undergoing 1 0 cydes of heating/cooling with each cycle consisting 
IS of 5 minutes at 900^0 and 5 minutes at 1 0OX. Whether or not the positional shifting of the honeycomb structure (1 08 
mm in diameter x 150 mm) within the metal container following the testing was within the tolerance range was used 
forjudging wh^er the samples passed the test 
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Canning 


Tornqiuet 


o» 
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Same as above 


Cell structure 


Honeycomb structure formed by 
integral extrusion with cordierite 
outer wall 

Dimensions 1 55 diameter x 45 
Cell structure: 4.5 mil/600 cpsi 


Honeycomb structure formed by 
integral extrusion with cordierite 
outer wall 

Dimensions: 55 diameter x 45 
Cell structural 2.5 mil/900 cpsi 


Structure coated on periphery 

portion following extrusion forming 

of cordierite 

Dimensions: Same as above 

Cell structure: 2.0 mll/900 cpsl 


Coinpreasion 
material 


Coating heat 
expansion material 
(Including much 
vermiculite) 


Filled with non- 
intumeacent 
material containing 
alumina 


Same as above 




Comparative 
example 2 
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[0067] As can be understood fronn the above description, according to the present invention, a cell structure mounting 
container and an assembly thereof, capable of preventing shifting of the compressed resilient material and holding the 
cell structure within the metal container while maintaining more unfform compressive pressure characteristics, can be 
provided. 

5 

Claims 

1 . A cell structure mounting container mounting a cell stmcture within a metal container, 

10 

wherein said cell structure is held within said metal container by providing a compressed resilient material 
having heat-resistance and cushioning characteristic between the periphery portion of said cell structure and 
said metal container, In a compressed state; 

and wherein said compressed resilient material having heat-resistance and cushioning characteristics is a 
15 heat-resistant low thermal expansion material containing either ceramic fiber or ceramic fiber and heat-resist- 

ant metal fiber, having compression characteristic which is suk^stantiaily free from a significant increase or 
decrease In a practical use temperature range, with the compression force acting upon the periphery portion 
of said cell structure not changing greatly, and further acting essentially uniformly upon the entire outer pe- 
riphery portion of said cell structure. 

20 

2. A cell structure mounting container according to Claim 1 , wherein said compressed resiflent material is provided 
between the periphery portion of said cell structure and said metal container in a state of not having a mating face. 

3. A cell A cell structure mounting container according to either Claim 1 or ClEiim 2, which is used for purification 
3 autonmblie exhaust gasses. 

4. A cdl structure mounting container according to any one of the Claims 1 through 3, wherein said connpressed 
resilient material having heat-resistance and cushioning characteristics is a non-intumescent material essentially 
not containing vermiculite or non-intumescent material containing small amounts of vemiicuiite, with the primaiy 

30 component thereof being ceramic fiber comprising at least one or a compound of a plurality of materials selected 

from the following group: alumina, high alumina, mullite, silicon carbide, silicon nitride, zirconia, and titanla. 

5. A cell structure mounting container according to any one of the Claims 1 through 4, wherein said compressed 
resilient material is covered on the outer periphery portion of said cell structure beforehand, following which said 

35 cell structure Is stored within said metal container, and compressive pressure Is appDed to said cell structure, 
thereby holding said cell structure within said metal container. 

6. Aceilstructuremountingcontaineraccordingtoanyoneof theClaims 1 through 5, Wherein the means for mounting 
said cell structure within said metal container and applying compressive pressure to said cell structure via said 

40 compressed resilient material is one of clamshell, stuffing, tomlquet, swaging, or roD or rotary forging. 

7. A cell structure mounting container according to any one of the Claims 1 through 6, wherein, following positioning 
said cell structure within the space in said metal container, the gap between said metal container and said cell 
structure is fiOed with said compressed resilient ntaterial, and applying external pressure from the outer side of 

45 said metal container holds said cell structure within said metal container. 

8. A cell structure mounting container according to any one of the Claims 1 through 5, wherein the means for applying 
compresshre pressure to said cell structure via said compressed resilient material Is either swaging or roll forging. 

50 9. A cell structure mounting container according to any one of the Claims 1 through 6, wherein said compressed 
resilient material is filled in the state of said cell structure at a low temperature being positioned within said metal 
container at a high temperature, following which the entire article Is cooled to room temperature, thereby applying 
compressive pressure to said cell ^ructure. 

55 10. A cell structure mounting container according to any one of the Claims 1 through 9, wherein said compressed 
resilient material and heat-resistant metal wire mesh are, in a mixed state, introduced between said ceU structure 
and said metal container whOe applying compressive pressure to said cell stmcture. 



15 



EP1 138 892 A2 



11. A cell stru^re mounting container according to Claiin 10, wherein said wire mesh Is positioned on the periphery 
portion of said cell structure beforehand, and said compressed resDient nruterial is applied from the periphery 
portion so as to fill In the wire mesh entirely. 

5 12. A cell structure mounting container according to Claim 10, wherein said cell structure and said wire mesh are 
placed within said metal container beforehand such that said wire mesh Is Introduced between said metal container 
and said cell structure, and said compressed resilient material is fiDed in between said metal container and said 
cell structure. 

10 13. A cell structure mounting container according to any one of the Claims 1 through 12, wherein said ceil structure 
Is a ceramic honeycomb structure having a plurality of cell channels fomned of a plurality of partitions, wherein the 
cell partitions are 0.1 mm or less in thickness, and the percentage of opening is 85% or more. 

14. A cell structure rTK)untlng container according to Claim 13, further comprising an outer wall forming an outer dr- 
15 cumference outline for said cell structure at the periphery portion of said ceramic honeycomb structure, wherein 

the thickness of said outer wall Is at least 0.05 mm. 

15. A cell structure mounting container according to Claim 1 4, wherein the periphery plane of said cell structure outer 
wall is covered vvith a heat-resistant low thermal expansion material whk:h essentially does not have compression 

20 resilience. 

16. A ceD structure mounting container according to any one of the Clainns 1 3 through 15, wherein said ceramic hon- 
eycomb structure connprises 

25 a main unit which does not have an outer wall and has the cell partitions exposed to the outer periphery portion 

of said ceramic honeycomb structure; and 

a shell part of heat-resistant material containing ceramk: fiber positioned at the periphery portton of said main 
unit 80 as to also exist between exposed cell partlttona. 

30 17. A cell structure mounting container according to Claim 1 6, wherein a heat-resistant material layer containing said 
ceramic fiber at said shell portton has compresston resilience, thereby manifesting compressive pressure for hom- 
ing said honeyconnb structure within said metal container. 

18. A cell structure mounting container according to any one of the Claims 1 through 12, wherein said cell structure 
35 is a foam structure formed of a ceramte material or a heat-resistant metal material. 

19. A cell structure mounting container according to any one of the Clainrts 1 through 18, wherein said cell structure 
comprises one or a compound of a plurality of materials selected from the foltowing group of heat-resistant mate- 
rials: cordierite, alumina, mulllte, zirconia, zirconium phosphate, aluminum titanate, sDicon carbkie, silkx>ne nitride, 

40 titania, stainless steel materials, ntekel materials, and the like. 

20. A cell stoicture mounting container acconfing to any one of the Qaims 1 through 19, wherein, following causing 
said cell structure to carry a catalyst component, said cell structure Is stored In and held within said metal container. 

45 21. A cell structure mounting container according to any one of the Claims 1 through 1 9, wherein, following mounting 
and hoMIng said ceil structure in and by said metal container, a catalyst component is held by said cell structure. 

22. A cell structure nnounting container assembly, comprising a plurality of cell structure mounting containers according 
to any one of Claims 1 through 21 mounting said cell structure and arrayed serially along the direction of fluid flow 
30 within a single metal outer cylinder, wherein, of said plurality of ceil structure mounting containers, at least the ceil 
structure mounting containers at the front side and the rear side are fixed to said metal outer cylinder by laser 
beam wekJing from the outer periphery portton of said metal outer cylinder. 
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FIG. 3 
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FIG. 4 
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